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IN THE CLAIMS 
t . (Cuirently Amended) An apparatus, comprising: 
an image projector to project an image; 

a set of inherent parameters including ahorizontal resolution Wio. a vertical 

resolution ///lo, a depth d, and a vertical offset db: 

a receiver to receive a vertical tilt angle >?v and a horizontal tilt angle and 

a corrector to compute keystone correction comer points for the imngc using the set of 

inherent parameters, the vertical tilt angle /?v. and the hori;.ontal tat angle /JAjism&fomildas 

, , coS[/»i]xjr 

xp\x,y\= si nf ^1 X y + tosK&v} x sin[^] x x ' 
^"^ d . 

cos[A'1xjK-sint^/i].xsin[;ft'lxx-l —\ ( HnA ^ a 

yplx.y]" sinr>gv] X y + cosF^I x sinL/ft] x x \ 2 J 

d^ '-^ 

2. (Canceled) 

3. (Canceled) 

4. (Original) A projector according to claim 1, wherein the receiver is 
operative to receive the vertical tilt angle fiv and the horizontal tilt angle fih fiom a user. 

5 (Original) A projector according to claim I, wherein the receiver is 
operative to detennine the vertical tilt angle /»v and the horizontal tilt angle fih relative to a 
sur&ce. 

6. (Original) A projector according to claim I, wherein the corrector 
performs keystone correction on the image using the keystone correction comer points for the 
image. 

7. (Original) A projector according to claim 6. wherein the corrector applies 
, vertical scaling followed by horizontal scaling to the image to perform keystone correction. 
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8. (Original) a projector according to claim 6. wherein the conroctor applies 
horizontal scaling followed by vertical scaling to the image to perform keystone coirection. 

9. (Currently Amended) A projector according to claim 1. wherein the receiver 
includes an adjuster to adjust the horizontal tilt angle ph based on the vertical tJHe-jULangle 

Pv. 

10. (Currently Amended) A projector, comprising: 
means for projecting an image; 

means for detennining a set of inherent parameters including a horizontal resolution 

FTno, a vertical resolution Hno, a depth and a vertical offset db\ 

means for receiving a vertioal tilt angle^ and a horizontal tilt angle ^A; and 
means for computing keystone conation comer points for the image using the set of 

inherent parameters, the vertical tilt angle /h*. and the horizontal tilt angle /Jftjising&mJHlifi 

, , cos[^]xjc 

xAXry\ - sinful X >> cosf^] X Binl^l x 
^"^ d 



cos[>Mxy-sin[>afilxain[/Mx*-l * — ^1 / 
ypix>yi' sinf evUy + cosf sm[^^l><» I, 2 > 

1+— — .6 



Inhere jc and V 



r^r^r uncofr^t'^ pi^«» loc - ri^^ «T,it *n and vn represent a CPrrfjfitffd \<?W\}m- 

11. (Canceled) 

12. (Canceled) 

13. (Original) A projector according to claim 10. wherein the means for 
receiving a vertical tilt angle pv and a horizontal tilt angle ph includes means for receiving the 
vertical tilt angle pv and the horizontal tilt angle ph from a user. 

14. (Original) A projector according to claim 1 0, wherein the means for 
receiving a vertical tilt angle^ and a horizontal tilt angle/?/, includes means for detemiining 
the vertical tilt angle pv and the horizontal tilt angle ph relative to a surfece. 
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15. (Original) A projector according to claim 10, further comprising means 
for performing keystone correction to the image using the keystone correction comer points 
for the image. 

1 6. (Original) A projector according to claim 15, wherein the means for 
performing keystone correction includes means for perfonning vertical scaling foUowed by 
horizontal scaling to the image to perform keystone correction. 

17. (Original) A projector accowling to claim 15» wherein the means for 
performing keystone coirectian includes means for performing horizontal scaling followed by 
vertical scaling to the image to perform keystone correction. 

18. (Original) A projector according to claim 10, wherein the means for 
receiving a vertical tilt angle and a horizontal tilt angle ph includes means for adjusting the 
horizontal tilt angle Ph based on the vertical title angle pv. 

19. (Currently Amended> A meOiod for performing keystone correction in a 

projector, comprising: 

detennining a set of inherent parameters for the projector, the set of inherent 
parameters including a horizontal resolution IPho. a vertical resolution ///to, a depth and a 

vertical offset db\ 

determining a vertical tilt angle Pv^ 
detennining a horizontal tilt angle ph\ and 

computing keystone correction comer points using the set of inherent parameters, the 
vertical tilt angle pv^ and the horizontal tilt angle ph usinS ftrmuls? 

r cosWxx 

mx>y\ - ^ ^ sailPv\ X J/ cosf^l X sin[^] x x 

d 

cos[;9v]xy-sin[^]xsint>ft'lxx-(</6-^| / fj \ 

V ^ . where xandjw 

yP\.*-y\^ iitJiPvl X > cos[^] X esajfihl x x ^ 2 J 

. 

^r^^t an .mcorrected nix ^ i innaHon andxp and VP repres^^fit ft corrected pixel locatUM - 

20. (Canceled) 
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21. (Canceled) 

22. (Original) A method according to claim 1 9. fiirtbcr comprising 
perforaiing keystone conrecUon using the keystone correction coroer points. 

23. (Original) A method according to claim 22. wherein perfoiroing keystone 
correction includes performing vertical scalmg followed by horizontal scaling. 

24. (Original) a melliod accoitling to claim 22. wherein performing keystone 
correction includes performing horizontal scaling foUowed by vertical scaling. 

25. (Currently Amended) A method according to claim 19. wherein determining a 
horizontal tilt angle ph includes adj usting the horizontal tilt angle ph based on the vertical 
title-iilLangl*^- 

26. (Original) A method according to claim 19. wherein detemrinmg a 
vertical tilt angle pv includes receiving the vertical tilt angle ^ as an input fiom a user. 

27. (Original) A method according to claim 19. wherein determining a 
horizontal tilt angled* includes receiving the horizontal tilt angle /J* as an input ftom a user. 

28. (Currently Amended) An article comprising a machine-accessible media 
having associated data, wherein tiie data, when accessed, results in a machine performing: 

determining a set of inherent parameters for the projector, the set of inherent 
parameters including a horizontal resolution Wn^, a vertical resolution Hno. a depth d. and a 

vertical of&et db; 

determining a vertical tih angle fiyr, 
determining a horizontal tilt angle ph\ and 

computing keystone coirection comer points using the set of inherent parameters, the 
vertical tilt angle pv, and the horizontal tilt angle ph \\f^n^fcw\v^ 

, , cos[/aft]xjf 

m.X,yi "* 8i D[^l X y + oosf^l X sin[^] X X 
^'^ d 
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29. (Canceled) 

30. (Canceled) 

31 . (Original) An article acconJing to claim 28, the machine-accessible data 
further including associated data that, when accessed, results in performing keystone 
onrection using the keystone correction comer points. 

32. (Original) An article according to claim 31, wherein performing keystone 
correction includes perfonning vertical scaling followed by horizontal scaUng. 

33. (Original) An article according to claim 31. wherein performing keystone 
collection includes performing horizontal scaling followed by vertical scaling. 

34. (CurronUy Amended) Anarticlcaccordingtoclaim28.whereindeterminingB 
horizontal tilt angle ph includes adjusting the horizontal tih angle ph based on the vertical 
ti^lili.angle^. 

35. (Original) An article according to Claim 28, wherein determining a 
vertical tilt angle /Jv mcludcs receiving the vertical tilt angle ^ as an input from a user. 

36. (Original) An article according to claim 28. wherein deteimining a 
horizontal tilt angle/?* includes receiving the horizontal tUt angle as an input ftom a user. 

37. (New) An apparatus, comprising; 
an image projector to project an image; 

a set of inherent parameters including a horizontal resolution Wm, a vertical 
resolution Hm, a depth rf, and a vertical offset dh\ 

a receiver to receive a vertical tilt angl e y?v and a horizontal titt angle and 
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a corrector to compute keystone correction comer points for the image using the set of 
inherent parameters, the vertical tilt angle ^v. and the horizontal tilt angle fih using formulae 



■ , co8r^lxjc- sinr/3/»1x3inr^]xj/ 
^\.x^y\ " ^ ^ ainl^] X X - cosjfih] x sin[^] x y 



d 

where x and y represent an 



d ■ 

uncorrected pixel location and mdyp represent a corrected pwel location. 

38. (New) AprojectOfaocotdfagtoclaini37.wheieinthereceiveri8operativeto 
receive the vertical tilt angle fiv and tiie horizontal tilt angle fih from a oser. 

39. (New) Aprojectoraccordingtoolaim37.whereinthereceiverisopcrativeto 
determine the vertical lilt angle j9v and the horizontal tilt angle^/, relative to a surface. 

40. (New) A projector according to claim 37. wherein the corrector performs 
keystone correction on the image using ti»e keystone correction comer points for the image. 

41 . (New) A projector according to claim 40, wherein tiie corrector applies 
vertical scaling followed by horizontal scaling to the image to perform keystone correction. 

42. (New) A projector according to claim 40, wherein tiie corrector applies 
horizontal scaling followed by vertical scaUng to the image to perfbrm keystone correction, 

43. (New) A projector according to claim 37. wherein ti» receiver includes an 
adjuster to adjust tiie horizontal tilt angle fih based on the vertical tilt angle fiv. 

44. (New) A prcrjector, conqmsing: 
means for projecting an image; 

means for determining a set of inherent parameters including a horizontal resolution 

Who, a vertical resolution /too, a depth rf. and a vertical offset db; 

means for receiving a vertical tilt angle ^ and a horizontal tilt angle fihi and 

means fbr computing keystone correction comer points for the image using tiie set of 

inherent parameter, tiie vertical tilt angle fiv, and the horizontal tilt angle fih using formulae 
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co.[M-y-[dh-^] r^^_mA ^^^^ and v represent an 

iFiflfcl X ;t + cosr/»>] X sin[^] x y \^ 2 J 



d 



uncorrected pixel location and ;cp and w> represent a corrected pixel location. 

45 (New) A projector accoijling to claim 44. wherein the means for receiving a 
vertical tilt angle fiv and a horizontal tilt angle fih includes means for receiving the vertical tilt 
angle ^ and the horizontal tilt angle fih from a user. 

46 (New) A projector according to claim 44, wherein the means for receiving a 
vertical tilt angle and a horizontal tilt angle/JA includes means for determining the vertical 
tilt angle ^ and the horizontal tilt angle fih relative to a surface. 

47. (New) A projector according to claim 44. fiirther comprising means for 
performing keystone correction to the image using the keyatone correction comer points for 
the image. 

4g (New) A projector according to claim 47, wherein the means for performing 
keystone conection includes means for performing vertical scaling followed by horizontal 
scaling to the image to perform keystone correction. 

49 (New) A projector according to claim 47, wherein the means for perfonning 
keystone correcUon includes means for performing horizontal scaling followed by vertical 
scaling to the image to perform keystone conwtion. 

50 (New) A projector according to claim 44. wherein the means for receiving a 
vertical ti It angle ^ and a horizontal tilt angle fih includes means for a4i osting the horizontal 
tilt angle fih based on the vertical title angle fiv. ■ 

5 1 . (New) A method for performing keystone correction in a projector, 
comprising: 
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determining a set of inherent parameters for me projector, the set of inbe^^ 

parameters including a horizontal resolution fVno, a vertical resolution Hm, a depth d, and a 

vertical of&et db; 

determining a vertical tilt angle fiv; 
determining a horizontal tih angle fih; and 

computing keystone correction comer points using the set of inherent parameters, the 

vertical tilt angle fiv, and the horizontal tUt angle/?/, using forinulae 

, cosriSft] X X - sinful X sin[^] x y ^ 
W'3'J= sinfgftl X y - cosf ^1 X sinLM>< V 

d 

cosm-y-i^b-^] r^ H^\ ^H^^^vrepresentan 

Wt*'^l*= — itaf/aM X X cos]m X sinL/ft'i><7 ^ 2 ) 

uncorrected pixel location and xp and represent a corrected pixel location. 

52. (New) AmethodaccordingtoclaimSLfiiithefconiprisingperfonning 
keystone correction using the keystone correction comer points. 

53. (New) Amethodaccordingtoclaim52.whereinperformingkeystone 
correction includes performing vertical scaling followed by horizontal scaling. 

54. (New) A method according to claim 52. wherein performing keystone 
correction includes performing horizontal scaling followed by vertical scaling. 

55 (New) AmethodaccordingtoclaimSl.whereindetenniningahorizontaltilt 
angle fih includes adjusting the horizontal tilt angle fih based on the vertical tilt angle fiv. 

56. (New) AmethodaccordingtoclaimSl.whereindeterminingaverticaltilt 
angle fiv includes receiving the vertical tilt angle ^ as an input ficwi a user. 

57. (New) Amefhodaccordingtoclaim51,whereindetenniningahorizontaltilt 
angle fih includes receiving the horizontal tilt angle as an input from a user. 

58. (New) Anarticlecomprisingamachine-accessiblemediahavingaasociated 
data, wherein the data, when accessed, results in a machine performing: 
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, , , ■ f,r- where Jcandy represent an 

y^[x,y\ = 



detennining a set of inherent parameters for the projector, the set of inherent 
parameters including a horizontal resolution fVno, a vertical resolution ffno. a depth d, and a 

vettica] offset db'. 

detennining a vertical tilt angle yJv; 
determining a horizontal tilt angle fih; and 

computing keystone correction comer points using the set of inherent parameters, the 
vertical tilt angle ftv. and the horizontal tilt angle fih using fotmulae 

• , cosri(yr]xx- sinr^;»1xsin[^lx>> 
xpix,yi - iinf ^]xx- cos\m x sintMx y 

d 

cos[/Mxy-t.>-— J , 

^^y^ " '~ l^{Bh\ X X + co8[/3gi1 X sinUA^J x y \ 2 > 

d 

«««>rrected pixel location and xp and yp represent a corrected pixel location. 

59 (New) Anaiticleaccordingtoclaim58,themaohine-accessibledatafuither 
including associated data that, when accessed, results in performing keystone correction 
using the keystone correction comer points. 

60. (New) An article according to claim 59, wherein performing keystone 
correction includes perfomiing vertical scaling followed by hori«>mal scaling. 

61. (New) An article according to claim 59. wherein performing keystone 
correction includes performing hori^ntal scaling followed by vertical scaling. 

62 (New) An article according to claim 58, wherein detemiining a horizontal tih 
angle;^/^ includes adjusting the horizontal tilt angle^A based on the vertical tilt angjeyjv. 

63. (New) An article according to claim 58. wherein determintag a vertical tilt 
angled includes receiving the vertical tilt angle as an input from auser. 

64. (New) Anarticleaccoidingtoclaim58.whereindeterminingahorizontaltilt 
angle fih includes receiving the horizontal tilt angle^/i as an input ftom a user. 
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